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ABSTRACT 


Aim: Body mass index (BMI) is an important parameter in gauging adiposity and obesity. Many studies have shown higher in¬ 
cidence of cardiovascular diseases especially coronary artery diseases in population with BMI greater than 25. (1) Studies also 
reveal median and ulnar nerve compression associated with an increasing incidence of higher BMI. (2) This study is an attempt 
to establish a relationship between median nerve conduction parameters and BMI in a population group from a metropolitan city 
in urban India. 

Methodology: In the present study the effect of Body Mass Index (BMI) on Median nerve motor and sensory conduction latency, 
amplitude and velocity was analysed in 90 healthy people in the age group of 18-30 years. Standardized protocol was followed 
while performing nerve conduction study in all the subjects. 

Results: This study shows that sensory nerve conduction amplitude decreases significantly with increase in BMI whereas the 
effect on other parameters is non-significant. 

Conclusion: This could be attributed to attenuation in conduction current by thicker subcutaneous tissue in persons with higher 
BMI. Median nerve latency and conduction velocity do not show significant decrease. This could be due to the fact that speed of 
conduction is same in the fastest conducting fibres irrespective of the adiposity.. 
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INTRODUCTION 

Nerve eonduetion study is used in the diagnosis of foeal or 
diffuse peripheral neuropathies. Various study parameters 
are used to differentiate between the types of neuropathies 
and to know the extent and distribution of lesion. (3) Nerve 
eonduetion studies (NCS) are in turn affeeted by gender, age, 
height, weight and temperature. (4) 

Past studies have shown that high BMI is a risk faetor for 
earpel tunnel syndrome and variation of body mass index 
(BMI) from normal is a risk faetor for ulnar neuropathy at 
elbow. (2) Negative eorrelation has been shown between 
BMI and sensory nerve aetion potential amplitude (5). BMI 
is an important faetor taken into eonsideration while assess¬ 
ing peripheral neuropathy in diabetie patients. (6) Influenee 
of BMI on nerve eonduetion veloeity has been evaluated, 
however, majority of these studies are based on Caueasian 
subjeets. (7) This study is aimed at deriving normative ref- 
erenee data on Indian population that elosely relates to the 
demographie profile of the patients being studied. 


It has been hypothesized in this study that high BMI leads to 
deerease in nerve eonduetion veloeity, inerease in lateney & 
deerease in amplitude of nerve eonduetion. 


MATERIALS AND METHODS 

The study was eondueted in a teaehing eollege and hospital 
in Mumbai with prior permission of the ethieal eommittee on 
90 healthy volunteers in the age group of 18 - 30yrs. Through 
relevant history & neurologieal examination, subjeets with 
medieal eonditions (Diabetes Mellitus, Thyroid Disorders, 
Neuromuseular disorders. Drug Abuse and Chronie Aleo- 
hol Abuse) or on drugs (Antiretroviral, Antitubereular) that 
eould affeet nerve eonduetion were exeluded. A brief expla¬ 
nation of the proeedure was given to the subjeets and volun¬ 
tary informed eonsent was taken. 

Height and weight of eaeh subjeet was reeorded and BMI 
was ealeulated as weight (kg) divided by height (m) squared. 


: Corresponding Author: 

Dr. Vineeta Chadha, Department of Physiology, Government Medieal College, Chandrapur 
Ph: 9833058136; Email: vineetaehadha9@gmail.eom 

Received: 12.01.2016 Revised: 19.02.2016 Accepted: 23.03.2016 


Int J Cur Res Rev | Vol 8 • Issue 7 • April 2016 













Chadha et.al.: Does body mass index effect nerve conduction? a cross sectional study 


The study group was divided into 3 depending upon the value 
of BMI (BMI<18, 18-25, >25). The amplitude, lateney and 
eonduetion veloeity were measured for Compound Musele 
Aetion Potential (CMAP) as well as Sensory Nerve Aetion 
Potential (SNAP) eomponent of median nerve prospeetively 
using NEURO - MEP - NET EMG/NCV/EP (NEURO- 
SOFT) equipment aeeording to standard protoeol and set¬ 
tings at a room temperature of between 24-30''C. (8, 9) 

For motor nerve eonduetion study the low frequeney filter 
was set at 2 Hz and high frequeney filter at 10 kHz. For sen¬ 
sory nerve eonduetion study the low frequeney filter was set 
at 5 Hz and high frequeney filter at 3 kHz. The sweep speed 
was set at 2 milliseeonds/division. (8, 9) 

Motor NCS requires stimulation of a nerve while reeording 
from a musele innervated by that nerve, whereas sensory 
NCS require stimulating a mixed nerve while reeording from 
a mixed or eutaneous nerve. (10) 

Median motor and sensory nerve eonduetion veloeity were 
reeorded as deseribed by Mishra and Kalitha. (8) Reeording 
eleetrode was plaeed on the motor point of Abduetor Pollieis 
Brevis, referenee eleetrode 3em distal to reeording eleetrode 
and ground eleetrode was plaeed on dorsum of the hand for 
Median motor nerve eonduetion parameters. Similarly medi¬ 
an sensory eonduetion was performed orthodromieally with 
respeetive eleetrodes plaeed on appropriate sites. (8) 

Conduetion veloeity, lateney and amplitude of the median 
nerve were taken for analysis. ANOVA was used to analyse 
the effeet of BMI on nerve eonduetion veloeity, lateney and 
amplitude. Pearson’s eorrelation eoeffieient (r) was used for 
finding eorrelation between BMI and Nerve eonduetion ve¬ 
loeity, lateney and amplitude. 

Observations and Results 

Data was statistieally analyzed using appropriate tests after 
adjusting for age and sex. With inereasing BMI, there was a 
deerease in amplitude of sensory median nerve whieh was 
statistieally signifieant. No eorrelation was noted between 
BMI and nerve eonduetion veloeity and lateney. Motor and 
sensory nerve eonduetion amplitudes eorrelated signifieantly 
(P < or = 0.05) with BMI. 


Table 1: Median nerve motor and sensory parame¬ 
ters in 3 groups of BMi. 



MEDIAN NERVE 




<18 

(Mean ± SD) 

18-25 
(Mean ± 
SD) 

>25 

(Mean ± 
SD) 

P 

value 

MOTOR 





velocity 

(m/s) 

55.58 ± 0.68 

55.16 ± 
0.78 

55.94 ± 
1.02 

0.81 


latency 

(ms) 

2.69 ± 0.09 

2.68 ± 
0.08 

2.85 ± 
0.11 

0.33 

amplitude 

(mV) 

8.15 ± 2.32 

7.62 ± 
2.43 

6.93 ± 
2.03 

0.11 

SENSORY 





velocity 

(m/s) 

57.33 ± 0.79 

57.84 ± 
0.77 

56.79 ± 
1.02 

0.69 

latency 

(ms) 

2.04 ± 0.08 

2.04 ± 
0.07 

2.16 ± 

0.1 

0.48 

amplitude 

m 

41.59 ± 1.71 

37.5 ± 
2.19 

34.53 ± 
1.86 

0.04 


p value < 0.05 = significant 


SensoiT Latency 



BMI 



>25 


Figure 1: Relation of Median nerve sensory latency with BMI 


Sensoiy Amplitude 



<18 18-25 >25 


BMI 


Figure 2: Relation of Median nerve sensory amplitude with 
BMI 


Table 2: Correlation of Median nerve motor and sen¬ 
sory parameters with BMi. 



MEDIAN NERVE 


MOTOR 

p value 

r value 

Velocity (m/s) 

>0.05 

-0.006 

Latency (ms) 

>0.05 

0.127 

Amplitude (mV) 

>0.05 

-0.32 
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SENSORY 



Velocity (m/s) 

>0.05 

-0.08 

Latency (ms) 

>0.05 

0.092 

Amplitude (uV) 

<0.05 

-0.41 


p value < 0.05 = significant 



Figure 3: Correlation of Median nerve sensory amplitude with 
BMI 


DISCUSSION 

In this study, effect of body mass index (BMI) on nerve con¬ 
duction parameters for median nerve was evaluated. Results 
were statistically analyzed and normal values for median 
nerve conduction in healthy Indian population calculated. 

The findings of this study are similar to, Buschbacher RM 
et al (7) who showed that sensory and mixed nerve ampli¬ 
tudes correlated significantly (p < or = 0.01) with BMI for 
all the tested nerves. This study shows correlation between 
sensory amplitudes but not with mixed nerve amplitudes. 
Mean of amplitudes in subjects with higher BMI (obese) 
was less than in thin subjects. This could be attributed to the 
fact that thicker subcutaneous tissue in persons with higher 
BMI causes amplitude attenuation. Hasanzadeh P et al. also 
showed that sensory amplitudes decrease but motor ampli¬ 
tudes are spared with increasing BMI. (5) This could be due 
to the thousand times rise in motor amplitude voltage (mil¬ 
livolts) as compared to sensory amplitude (microvolt). 

Also, Buschbacher RM et al (7) did not observe significant 
association of decrease in latency with higher BMI for medi¬ 
an nerve which was similar to the findings in our study. This 
observation might be due to the fact that median nerve being 
deeper is not much dependent on subcutaneous fat thermal 
insulation to maintain perineural temperature and thus indi¬ 
viduals with various height and weights or BMI have almost 
similar temperatures around this nerve causing similar latent 
periods of conduction. They also reported no correlation be¬ 
tween BMI and nerve conduction velocity, latency or most 
of the other motor and sensory parameters. This could be 


attributed to the fact that the speed of conduction is equal in 
fastest fibres in obese and thin individuals. 

The findings of this study are in contrast with Awang MS 
et al (10) who showed decrease in conduction velocity in 
median nerve with increasing BMI. In this study no signifi¬ 
cant increase or decrease in sensory and motor median nerve 
conduction velocity was found. The findings of this study are 
also in contrast with Baqai HZ et al (11) where no effect of 
BMI on nerve conduction parameters was reported. 

The present study also found greater influence of BMI on 
sensory nerve conduction as compared to motor nerve con¬ 
duction studies. This was similar to the findings reported by 
Buschbacher RM (7) and Pawar et al (12). 

Vessey et al. described an increasing risk of developing 
Carpel tunnel syndrome in women with higher BMI.(13) 
Kouyoumdjian et al. demonstrated in Brazilian population, 
that increasing BMI is correlated with a higher relative risk 
for developing compressive neuropathy. (14) Werner et al. 
found that the likelihood of developing median mononeu¬ 
ropathy at the wrist was 2.5 times higher in obese individu¬ 
als (BMI > 29) than the slender ones (BMI < 20). (15) Thus 
there is a causal relationship between changed median nerve 
conduction parameters and increased BMI causing neuropa¬ 
thies which could be due to increased hydrostatic pressure 
or fatty tissue within the carpal tunnel in obese individuals. 
(15) Therefore the correlation between increased BMI and 
lower median sensory nerve amplitudes should be taken into 
account in clinical practice. 

Another aspect is the increase in production of adipokines 
like plasminogen activator inhibitor-1 (PAI-1), tumor necro¬ 
sis factor-alpha (TNF-a), resistin, leptin, and adiponectin in 
subjects with high BMI. (16) Adipocytes induce production 
of reactive oxygen species initiating the process of oxida¬ 
tive stress. (17) Diminished activity of antioxidant enzymes 
such as catalase, superoxide dismutase, and glutathione per¬ 
oxidase due to increasing adiposity could be implicated in 
causing free radical injury. Hence it is highly recommended 
that studies be conducted on molecular level to establish a 
relationship between nerve conduction parameters, increas¬ 
ing level of adipokines and oxidative stress. 


CONCLUSION 

In conclusion this study demonstrates that most of the pa¬ 
rameters of nerve conduction study are not significantly 
associated with BMI. However the correlation between in¬ 
creased BMI and decreasing sensory nerve action potential 
amplitudes should be considered while testing for carpel tun¬ 
nel syndrome and neuropathies in obese subjects. 
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